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CHAPTER I 
INTRODUCTION 
Nature 'ani Sce:pe ef the Pr&blem 
Statement of the problem. -- It is the purvose of 
this study to determine the effects of background or 
.functional music on arithmetic scores during a testing 
program. 
Scope. -- During the school year 1951 - 1952 two 
equivalent forms of the Stan~ord Achievement Tests in 
Mathematics were given in the eighth and ninth grades 
of three junior high schools in Arlington, Virginia. 
Each child took one test as he would normally take it 
and another equally difficult test while functional 
music was being played. A comparison was made between 
the relative scores of the two sets of tests. 
Definition of Terms 
Music. •- Music has been defined as follows: 
Music is an art capable of establishing and im-
posing all the conditions of a distinctive emotion, 
a distinctive way of feeling, but in'the absence of 
the object or circumstance that gives rise to that 
way of feeling in ordinary life. It is capable of 
doing this because of the expressive means it em-
ploys. It uses a medium, the medium of tone, which 
in itself gives rise to profound, far-reaching, and 
0 
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commanding emotional and organic effects. l/ 
In short, music is an effective medium of.tone eapable 
of producing far-reaching emotional and organic reaction~. 
Therapy. -- Therapy has been defined as stated: 
Therapy is a medically standardized and recognized 
technique.of using certain media for medical pur-
poses. Only extensive medical rese~rch can yield 
the knowledge which is essential to define and de-
scribe authoritatively the function and the limita-
tions of the use of music in the ~~eatment of ill-
nesses and the care of the sick. _/ 
When music is the medium used as a therapY. it is often 
referred to as musical therapy. Abuse of this term 
makes it necessary to employ extreme caution when using 
it. 
Functional •• -- Functional has been defined as. 
follows: 
1. of or pertaining to a function or ~unctions. 
2. designe~ or adapted primarily to perform some 
operation or duty. 
3. capable of operating or functioning. 3/ 
The term functional as used here connotes that the music 
is designe~ primar_ily to perform a duty. 
Background music. -- The term background music is 
1/ James. L. Mursell, Education for Musical Growth, Ginn 
and Oompany, New York, 1948, p.175. 
2/ Willem van de Wall, Musical Therapy, R~Sell Sage 
Foundation, New York, 1936, p.28. 
3/ Olarenoe L. Barnhart, (ed.) The Ameriean. College 
Dictionary, Harper and Brothers, New York and London, 
1948, p.492. 
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used.as a synonym ot functional music, meaning that which 
is designed to perform a duty. In both instances it im-
plies having a secondary function, and is planned tor 
passive rather than active listening. 
Music in industry. -- Music in industry has come to 
mean music that is played to people at work. To be 
functionally effective the music must be used to counter-
act the natural degeneration which takes place in an 
individual during his normal working day. !/ 
Justification 
Alleviation ot tension. -- From personal experience 
and from observations ot students taking tests, there 
seems to be a definite need tor the alleviation of ten-
sion during school testing programs. Under our present 
system ot educat.ion, tests marks are often considered 
indicative of a pupil's ability as well as his knowledge, 
when actually both may be radically distorted by nervous 
tension on the part ot the student. 
Design ot the Study 
This study will be divided into the following steps, 
each ot which will be explained in a separate chapter. 
1/ R.L. Oardinell and Harold Burris-Meyer, ttMusic in 
'Industry Todaytt, The Journal ot the Accoustical Society 
ot America, July 19417, Voi.nx, p.54'1. 
3 
a. A review of the previous research and findings 
in the field of functional musio will be made. 
b. A description of the administration of the test 
will be given, with explanation of the sampling, choice 
of tests and music. 
c. An analysis of the data will then be presented 
which will include both the general and statistical re-
sults of the tests, as well as pertinent information 
about student reactions as indicated by their responses 
to questionnaires. 
d. As a conclusion, a summary of the procedures 
and results will be made, with possible implications 
and suggestions for further research• 
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CHAPTER II 
REVIEW OF PREVIOUS RESEARCH 
Application of Functional Music 
And it came to pass when the evil spirit from 
God was upon Saul, that David took an harp and 
played with his hand, so Saul was refreshed 
and wai. well and the evil spirit departed from 
him. 1 
In Biblical times many things were ex~lained as miracles, 
but men O·f today are more inclined to seek a scientific 
explanation whenever possible. In our age, progressive 
men in medicine, psychology and music would say that 
David was using background or functional music and was 
employing principles of musical therapy to help cure 
Saul's ills. Actually the curat~ve powers of music 
were recognized long before the coming of Ghrist. Primi-
tive man relied upon the sound of rhythm produced by witch 
doctors and medicine men to cast out the so called evil 
dragons of sickness. When'Greek civilization was in its 
zenith, Apollo stood as God of both music and healing. 
Celus, an early Greek practitionert was an enthusiastic 
1/ rrThe Firs:t Book of Samueltt, Holy Bible, King James 
Version, James Pott and Company, New !orR, 1898, 
Chapter· XIV, Verse 23. 
believer· in using music, rather than brutality, to help 
the insane. 
In more recent times, Cyril Scott, author and 
exponent of musical therapy, has: much to say about the 
emotional effects of music. Much of his writing took 
place at least twenty-five years ago. Since that time, 
so much progress has beert made in the field of musical 
therapy, that his shortcomings are obvious. Scott first 
tries to explain music in relation to the whole cosmic 
system. He develops the idea that man gets his musical 
inspirations from a system of higher beings: known as: 
the Devas. He tells us that music operates not only on 
the emotions, but also on the mind. He makes some very 
valuable analyses of the mental and emotional effects 
produced by the work of the great masters. 
Scott's observations are very fascinating, and no 
doubt were part of the ground work for the.things that 
have been accomplished through musical therap~. In his 
writings he devotes much time to spiritualism and secret 
contemplations. His attempts to explain music in myste-
rious terms: mus.t have had considerable influence in the 
field of musical therapy, as indicated by the fact that 
the Devas is often referred to by other authors. l/ 
1/ Cyril Scott, Music: Its Secret Influence Throughout 
the Ages, McKey co:mpany and !Vlayflower Press, Plymouth, 
England, 1933. 
6 
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From tod~'s standpoint, this type of philosophic 
speculation would be considered harmful to 'the progress 
of musical therapy, as· it lacks the scientific findings 
desired by the present-day medical profes·sion. 
Unfortunately, not all doctors and psychologists 
are ready to accept the therapeutic values of music. as 
proven facts. Many class musical therapy as a pseudo-
scientific field, and describe it as sheer quackery. 
Much of the suspicion with which music has been regarded 
appears to be due to the carelessness with which the term 
musical therapy has been used. To talk of curing through 
music alone is harmful; but to discuss the use of music 
as an important part of a program of mentai or physical 
rehabilitation has been definitely proven safe. 
Musical Therapy 
In surgery. -- Hospitals throughout t'he country 
are reporting the successful use of music as an adjuvant 
to healing. In the surgical, psychiatric and obstetri-
cal wards of many of our leading hospitals, statistics 
have already been compiled verifying the therapeutic 
values of music. For example, in the University of 
Chicago Hospital, Doctor Geraldine Light, Assistant 
Professor of Surgery, reports that when background music 
was used along with spinal or local anesthetics, eighty-
eight percent of the patients enjoyed the music and felt 
7 
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that it definitely relieved their anxiety during sur-
gery. Anesthesiologists and surgeons found that less 
sedation and supplementary anesthesia were· required. !./ 
In obstetrics. -- Likewise, Johns Hopkins Hos-
pital, Department of Obstetrics, with a primary de-
sire to safeguard mothers and babies, and to make la-
bor and delivery as comfortable as pos.sible, set out 
in 1948 to develop a controlled obstetrical anesthesia-
analgesia research program. This program included 
a twenty-four hour a day music service for each labor 
room. At the end of a three month period this pro-
gram of testing was classified as an absolute suc-
cess. ~/ 
In shock tre~tment. -- Insulin shock treatment 
is another phase of the medical program where the use 
of background music is proving effective. The chief 
of the Insulin Shock Therapy Department at Coates-
ville Hospital, Coatesville, Pennsylvania states 
that the music they use is not only a form of recrea-
tion for the patients, but has been successfully used 
1/ Geraldine Light, ttThe Use of Magnetic R13corder 'Silent' 
Ntusic During Surgerytt, Nat.ional Music _council B:Ulletin, 
JanuarF, 1950, Vol. X, p.57. 
2/ Robert A. Hingson, _nThe Re-Evaluation of the Control 
of Obstetric Paintt, The Johns Hopkins Nurses Alumnae 
Magazine, 1949, Vol. XLVIII, p.I'I'I. 
8 
as a form of therapy as an adjunct to shock treatment. !/ 
In neuropsychiatry. ~M ~he chiefs of Neuropsychiatry 
and Surgical Service at the Huntington, West Virginia 
State Hospital find that: 
Music is: an important adjunct to medicine and 
surgery at this. hospital. We have found this 
partic:ular therapy to be highly oeneficial in 
its use as applied to diff.eren t types of neuro~ 
psychiatric patients. This type of neuropsychia-
tric patients upon whom this type of therapy has 
been us;ed have been those who are suffering from 
various types of disorders, including depressed 
and disturbed patients. The work in this field 
at this hospital has been going on for some time 
and the results to date are such as to entirely justify its use, and the value attained estab-
lishes musical th,rapy permanently as a part of 
treatment here. ~ 
Physical-psychical effects. -- That music can 
have such great therapeutic values is readily under-
stood when one considers the various physical and 
psychical effects of sounds and sound combinations 
on the human body. In a synopsis of his work and the 
work of others in the field of music therapy, Doctor 
Podolsky summarizes the following: 
1. Music increases metabolism, as shown by the 
work of T~tchanoff and Dutton. 
2. Music increases or decreases muscular energy, 
1/ Ray Green, ttMusic in Veterans. Administration 
Hospitals 1t, National Music Council Bulletin, Jan.1948, 
Vol. VIII, P• • 
~/ Loc. cit. 
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according to the experiments of Fere, Tart-
chanoff and Scripture. 
3. It accelerates breathing and decreases its 
regularity as demonstrated by Binet, Weed 
and Guilband. · 
4. It produces a. marked, but variable effect on 
the blood volume, pulse anQ blood p~essure. 
5. It lowers the threshold for sensory stimuli 
of different modes. 
6. It thus affords the physiological basis for 
the genesis of emotions, according to the 
James-Lange theory, and consequently in-
fluences the internal secref$ons, according 
to the research of Cannon. _/ 
Vibratory effects. ~- On the vibratory level, 
music has been proven highly effective in reaching 
many parts of the body such as nerves, glands, muscles, 
organs and even the bones. ~Teatment on this level 
can be effective regardless of the patient's apprecia-
tion of music. The history of music.al therapy con-
tains many instances in which nervous and glandular 
disorders were greatly helped by music, and some 
wherein cures were effected. Neither a ppysicist or 
a physician can disregard the power of vibratory 
sound when it is a known fact that vi.brations suffi-
ciently strong are capable of destroying e.ven the 
most massive of bridges. 
1/ Edward Podolsky, Music for Your Health, Bernard 
Ackerman Inc., New York, 1945; p.l34. 
10 
Music in Industry 
Ancient reference. -- Like musicaL therapy, music 
in industry had its beginnings in ancient times. A-
round 50 A.D. ~uintilliam observed, nEvery man when 
at work, even by himself, has his own song however 
crude, to lighten his labortt. 1./ 
Great Britain's contri~ution. a- In recent times 
the first large scale scientific study of music in 
industry toa.k place in England in 1938. :,fhe results 
of this study were contained in the report nFatigue 
and Boredom in Repetitive Worktt. Indirectly this 
work resulted in considerable progress in industrial 
musi~ in Great Britain where all plants are required 
to be equipped with sound systems. The British 
government has sponsored a series of prog~ams with 
the help of the British Broa~casting System entitled 
tt:Music While You Work't. 
-
In the United States. -- By 1944 the bulk of rew 
search was being carried on chiefly by independent 
organi~ations, notably those with commerciaL interests. 
Prominent in the literature of this period is the 
writing of Glenn a. Henry and R.L. Oardinell entitled 
l/ R.L. Gardinell, nMusic in Industry and Hospitalstt, 
Encyclopedia Ameri c_ana, 1945 Annual, Americana Corpora-
tion, New York, p.494. 
11 
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ttA Guide to Industrial Sound1t. This book discusses 
fundamental acoustics with layouts and appli~ations 
for music in industry. The authors state. that: 
The primary objectives of a factory music 
program are to provide a release from bore-
dom of industrial monotony and to relieve 
physical and mental fatigue by carefully / 
controlled doses of musical stimulation. ! 
The fact that this: type of stimUlation is 
effective is evidenced by the results of a monograph 
written by Dr. Henry Clay Smith, and published by 
the Stanford University Press for the American 
Psychological Association. In an experiment using 
music in industry, Dr. Smith found the following re-
sults in a factor.r employing one thousand persons in 
a twelve week study: 
1. Pro.dueti on under varying conditions of 
music increased from four to twenty-five 
percent. 
2. The maximum was twelve percent during the 
day and fifty pe~cent at night. 
3. Production tended to decrease with a large 
increase in the number of semi-class:ical 
selections, but did not vary with a large 
increase in the number of vocals. Waltzes 
were more effective at the opening of 
shifts than marches. 
4. Production increases were greatest during 
1/ R.L. Oardinell and Glenn a. Henry, A_Guide to 
industrial Sound, Office of Production Hesearch 
and Development of the War Production Board, Gov-
ernment Printing Office, Washington, n.a., 1944, p.2 
12 
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hours of low production. !/ 
Muzak Corporation, an organization producing 
functiona~ music on a commercial basis, has been a 
pioneer in the effects of fun~tional music in a num-
ber of specific work operations. Their research has: 
led to the development of certain types of music for 
each work operation. Different types of music are 
des·igned for some of the following kinds of work: 
1. General industria~ processes. 
2. Heavy industrial proc:esses·, machine shops, 
laundries, etc. 
3. Light repetitive and monotonous operations, 
bench assembly, sewing trades., etc .• 
4. Precis:ion manufacturing such as watches. 
5. General office work. 
6. Specific routine office work such ~ filing, 
typing copy work. 
7. Creative o~fice work, drafting rooms, editorial 
offices: • ~I 
Muzak's research department has for a period of 
over fifteen years attempted to put functional music 
on a scientifie. basis. Their research director, R.L. 
Oardinell, appears: to be one of the outstanding authori-
ties in the area of music in industry. This is evi-
1/ Henry Clay Smith, "Use of Music in Industryrr, National 
Music ~oun.ci.l Bulletin, Vol. VIII, May ~948, P.l3. 
~/ibid., p.2. 
13 
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deuced by the frequent appearances of his artia~es 
in journalS of acoustics, music, engineering and 
science. 
A situation closely related to a school mathematics 
tes:ting program wouJ.d appear to be found in the nature 
of b~ work. In this area, according to the statistics 
published by the Muzak Corporation, 1202 employees in 
twelve differ·en t banks had the following reactions: 
94~3 percent liked Muzak while they worked; 88.9 per-
cent thought Muzak helped them in their work; 91,4 per-
can~ t~ought that it made their work more enjoyable; 
and 90.3 percent felt that Muzak tended to break the 
monotony of their work. Generally speaking there 
would seem to be some relationship between the reactions 
of thes·e employees and the reactions one would expect 
to get in a c~ass tes·ting situation. 
C0nclusions 
Using musiC" in a functional capacity is an idea 
that has intrigued the minds of men for ages. Not 
until recent years, however, ha~ any appreciable 
amount of qualified data been produced to justify the 
use of functional or background music in therapy, 
industry or other pursuits. 
Statistics are now available which indicate a 
trend in favor of the use of background mu$ic. Al-
14 
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tho~gh considerable research has been done in these 
areas, there is still a great need for further studies 
to help put functional music on an even more scientific 
basis. To date, there appears to be no evidence of 
either research or statistics done in the educational 
field on the effect of background music in schools. 
It seems apparent, therefore, that there is a definite 
need for such statistics in education. This is true 
because background music is reportedly being used in 
school shops, typing classes, lunch rooms and study 
halls without adequate justification for so using the 
taxpayers' money. 
It als·o seeJ:IS evident that if industry and medicine 
have found it feasible to use background music to 
alleviate tension, relieve boredom, and increase pro-
du~tion, might not there be justification for more 
universal use of background music in our educational 
institutions:? Since there continues to be. such a 
tendency to grade students on their test achievements 
and even place them in jobs on a basis of test marks, 
it behooves educators: to create the best ppssible 
physical and mental conditions for the administration 
of tests. Among the factors contributing to desirable 
testing conditions one might include: 
1. adequate lighting. 
15 
2. good ventilation. 
3. room temperature at approximately 68 degrees 
Farenhei t. . 
4. an atmosphere free of nervous tension. 
5. properly fitting furniture. 
Might not background music serve to alleviate nervous 
tension and thus contribute directly to the improvement 
of conditions of tes.t administration? 
16 
CHAPTER III 
ADMINISTRATION OF THE TEST 
Prelimin~ Pro~edures 
Choice of a .test. -• Before two tes.ts of equal 
difficulty could be given, it was neces$a~ to find 
tes.ts: that woUld meet the requirements for this pro-
ject. They had to be reliable tes.ts, with high valid-
ity, in which the equivalent forms were of e:qual 
difficulty. It was decided that two forms of the 
internationally used Stanford Achievement Test in 
Arithmetic would be employed. These standardized 
tes;ts, published by the World Book Company, were 
chosen because of their reputation among eaucators as 
being among the best !n the field of standardized tests, 
Ralph O. Preston, Associate Professor, of Education 
at the University of Pennsylvania has this. to say re-
gar ding these tests: 
The care with which the Stanford Achievement 
Tests have been constructed places them among 
the very best comparable tes.ts.. In fact their 
tests conform with the best practices in test con-
struction ~d standardization. 1/ 
1/ Oscar Krisen Buros, Third Mental Measur.emen.ts .Year-
cook, 1949, p.18. 
-
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Another educator, Paul A. Witty, Professor of 
iduoation, Northwestern University, Evanston, Illinois, 
in writing of the Stanford Achievement Tests says: 
These tests like the preceding batteries based 
their validity on the inclusion of items found in 
typical curricula. They appear to satisfy this 
criterion of validity, Reliability is adequate 
and the dijgnostic features of the tests are ex-
cellent. ·! 
In the matter of the construction of thes,e tes,ts 
the authors:, Kelly, Ruch and Terman state the following: 
For the 1940 revision the resources of the Li-
brary of Congress· and of the Library of the 
Of.fice of Education have been freely utilized 
in making an analysis of curricula, c,ours:es of 
study and textbooks. Care was taken to insure 
that each form represents. an adequate sampling of 
the content in each of the subject matter areas. 
The procedures outlined above were designed to 
yield forms ~hich to all intents and purposes 
would be equivalent in difficulty and content. 
The adequacy of the equaling of the forms was 
checked by further experimentation, involving 
the administration of five forms of equated groups. 
Approximately 1600 pupils per grade were tested in 
this check on the equivalence of forms. ~/ 
There is quite general agreement among authorities 
~n measurement that the two most important character-
istics of a measuring instrument are validity and 
reliability. Both have to do with the theoretical 
1/ ibid., p. 15. 
2/ T.L. Kelly, G.M. Ruch, and L.M, Terman, nnirections 
for A.dminis.tering Intermediate and Advanced·Batterytt, 
Stanford Achievement Test, World Book Company, Yonkers• 
on-Hudson, New York, 1940, p.l. 
18 
accuracy with which the instrument measures. !/ 
As these tests meet the qualifications necessary 
in the matters of validity and reliability, they were 
therefore· chosen for this experiment. 
Choice of records. -- The lack of known research 
on the use of functional music in a testing program 
in school made it difficult to get information as to 
the type of background music that would be most suitable. 
In related areas: such as therapy and business, the re-
search seemed to indicate that familiar music·, not 
having sharp contrasts in either style or key was most 
functional. In an article published by Mqzak Corpora-
tion, they claim that: 
Boredom, nervous strain, and tension cause the 
mind to start day dreaming. Worse still, em-
ployees become inefficient through irritation.e. 
all of which leads to careless mistakes. Where 
Muzak has been installed in offices and banks, 
it has been consistently observed that as soon 
as the music starts, talk fades away ••• workers 
become more relaxed, more attentive to their 
duties. Efficiency increases because Muzak is 
stimulating but not distracting. •rhe:re are no 
sudden blares, no tricky arrangeme~ts, no dis-
turbing solos or changes in key. ~/ 
~~. Burris-Meyer, an active campaigner for 
functional music, claims·that: 
1/ o.c. Ross:, Measurement in Today's Schools, Prentice-
Hall, Inc., New 'York, 194'1, p.89. 
2/ R.L. CardineJ:.U., ttMusic at Worku, Muzak Periodical, 
Muzak Corporation, New York, 1947, p.2. 
19 
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1. Music· can be programmed to have a direct and 
positive effect on fatigue. 
2. The effect is independe~t of the music's 
familiarity or appeal. _I 
Mr. R.L. Cardinell, in answer to Mr. Burris-Meyer's 
statement that the effect of music is independent of 
its familiarity or appeal, states that although this 
may be true, the morale fac·lior is better wh~n the music 
i:s familiar. ~/ 
With such statements as these in mind, and after 
much investigation, it was decided that records of 
familiar, popular favorites would be most suited to 
teen-age listeners. The records used were recordings 
by musical groups having a predominance of strings. 
Vocal selections were omitted as they might tend to 
be a distracting influence. The records were so cut 
as to allow a short lapse of time between the different 
melodies. The following selections were played in the 
sequence given. 
1. Night and Day 
2. I'll Follow MY Secret Heart 
3~ Deep Purple 
4. I've Told Every Little Star 
5. Begin the Beguine 
6. I Get a Kick Out of You 
1/ H. Burris-Meyer, nrvrus.ic in Industryn, Mechanical 
Engineering, January 1947, Vol.III, p.47. 
2/ R.L. Card.inell, nThe Development of Music in Industryn, 
The Stevens Indicator, Jan. 1947, Vol. III, p.83. . 
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7. All the Things You Are 
8. Smoke Gets in Your Eyes 
9. You and the Night and the Music 
10. All the Things You Are 
ll. Diane 
12. Smoke Gets in Your· Eyes 
13. Etude for Violin and Love 
14. My Heart Stood Still 
15. Some Enchanted Evening 
16. So In Love 
17. Bali Ha' i 
18. Why Can't You Behave 1/ 
These titles. are similar to those used by the Muzak 
Corporation. 
The music was timed so as to begin and end at the 
same time as the arithmetic. Short breaks between 
each selection were provided for on the records. The 
records were controlled from behind a screen. This 
screen was used so as to eliminate the possibility of 
the pupils being dist~bed by the technician. Toward 
the end of the test provision was made to include some 
selections of quicker tempo to give the students a 
ttpick-uprt effect at the time when fatigue would normally 
be expected. 
Sound equipment. -- An attempt was made to select 
the type of sound equipment that would give a uniform 
distribution of music throughout the classroom. Com-
1/ Stanley Black and his Orchestra, Musical Gomedy 
Favorites, London Record (Made in England). 
Raipli Ginsburg and his Palmer House Ensemble, 
Dinner Music, A Columbia Record (Made in U.S.A,). 
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mercial recording equipment and amplifiers were rented 
for this purpose and trained technicians were employed 
. . 
to set it up. The object was to get the acoustical 
effect that the music was in the background everywhere 
in the room rather than being exaggerated in one place 
and muffled in another. The record playe~ used was a 
high fidelity machine designed especially for commer-
cial use. 
Sampling 
Arlington, Virginia was chosen as the cooperating 
community in this work because the population there 
seemed to be representative of a cross section of 
America. The 123.832 people of this county appear to 
be divisible into three general groups. First there 
are those employed in government, secondly the· service 
men and their families, and thirdly the native resi-
dents. 1/ The two first mentioned groups ,have come to 
this community from all parts of the United States to 
participate in some kind of government employment. 
Their work ranges from professional to manual labor. 
The majority of the third group, the native residents, 
is made up of farmers or local artisans who have been 
1/ Percy H. Johnson (ed.), The N.W. Ayer and Son's 
nirectory, N.W. Ayer and Son Inc., Pliiladelphia, 
1952, p.998. 
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largely life-time residents of Virginia. For these 
reasons the children of such a group would appear to 
be representative of a typical American school community. 
In this experiment the eighth and ninth grade 
clas·ses: in three junior- high schools in Arlington 
were used. The total number of students tested was 
300. Twenty cases. were dis:qualified for various 
reasons,. Heterogeneous: grouping was evident in all 
three schools, and for the testing purposes no dis-
tinction was made with respect to age, sex, or intel~i­
gence quotient. These factors were consider-ed irrele-
vant to the purpose of the test, which was to determine 
the amount and significance of the difference (if any} 
in the test scores with and without music. 
I 
Administering the Test 
The advanced form of the Stanford Achievement Test 
in Arithmetic was given in three junior high schools in 
Arlington, Virginia. The tests were given according to 
tbe directions recommended by the Stanfor~ Testing 
Bureau. 
In each room the teacher distributed form D tests 
to half of the class and formE tests to the other half. 
The purpose of this division was to elimin:ate further 
any possibility of differences in difficul'ty between the 
tests. Exactly one week later-, the same period of the 
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day, in the same room and seat, with the same teacher 
administering the test, each child did the opposite form 
of the test that he had taken the week before. This 
time background music was played while the teat was 
being done. With the exception of the mus'ic, external 
conditions had been duplicated as far as appeared 
possible. Just prior to the beginning of the test, the 
teacher told each class that background music. was going 
to be played during the test for the purpose of helping 
the~ to relax. ~~ey were cautioned not to sit idly and 
listen to the music. 
The tests were scored in accordance with the direc-
tions recommended by the Stanford Testing Bureau. 
Follow-up ~uestionnaire 
A follow-up questionnaire was built t·o determine 
th~ students' preferenc·es and opinions as far as taking 
tests with and without background music were concerned. 
In the questionnaire they were asked such things as 
how they study at home, which test seemed easier, and 
what their personaL opinions and preferences were. 
The follow-up questionnaires were checked ~d tabulated 
for use in a subsequent chapter• 
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CHAPTER IV 
ANALYSIS OF DATA 
General Analysis 
Evidence o~ improvement. -- When the tests had 
been given and scored, and the results tabulated, an 
examination and comparison of scores showed that, in 
general, the scores of the test when given with music 
were higher than the scores of the test when given 
without music. There was, on the average, an increase 
for each child of approximately 4 examples. out of 105 
in the test with musi~ as compared with the test with-
out music. That was an increase of 3.7% in the test 
with music. 
upon furthe~ analysis it is seen that the improve-
ment in the test with the music appears to be greater 
in the computation part o~ tne test than in tae reason-
'ing part of the test. i)?his would indicate that the· 
reasoning took a type of concentration that was inter-
fered with by the music. In contrast, the computation 
required a more mechanical type of response which seemed 
improved by the music. These results are compatible 
with the findings of music in industry and banks as 
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reported by commerciaL music organizations, where music 
is used more extensively in situations involving routine 
jobs, whieh are monotonous and have a tendency to become 
boring, rather than in situations involving work of a 
more creative nature. 
R~sults of questionnai~e. --The students' responses 
to the questionnaire, for the most part, indicated that 
the:y personal..ly liked the musio: and would like to have 
it as a regular thing. Immediately after each tes.t the 
students seemed enthusiastic about the test with music. 
The teachers involved also seemed pleased with the 
idea. 
The accompanying graph (Table I) indicates the 
student reactions in terms of percents. Of the 258 
who returned the questionnaires, 147 or 56.9% preferred 
the test with music, while 62 or 24% preferred the 
test without music, and 49 or 19.1% expressed no 
preference. Again, 122 or 47.3% felt that the test 
with music was easier, whereas 63 or 24.4% felt that 
the test without music was easier, and 73 or 28.3% 
thought both tests were equally difficult~ And 103 
pupils or 39.9% thought the music helped them to think, 
while 63 or 24.4% thought music hindered their thinking, 
and 92 or 35.7% felt that it neither helped nor hindered 
their thinking. With respect to home stu~ habits, 
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Table I 
Student Reactions to Background Music 
Q.u~stion I 
l$./47//l//II!L17ZII!/7//l 56.9% preferred test with music 
L%f//jj/_%(.//l 24% preferred test without music 
~/j)'A 19.1% expressed no preference 
Q.uestion II 
VI/ZVOIOIIZZZZZII 47.3% felt test wi th·music seemed 
easier 
VQIZZW I 24.4% felt test without music seemed easier 
W//Z/777111128.3% thought both tests equally difficult 
Question III 
V/L//1/Z0)/17771 39.1% felt music helped thent to think 
II/L/ZI!fl/11 24.4% felt music hindered their thinking 
V///Zlll/11/////1 35.7% felt music neither helped nor 
hindered thinking 
Q.uestion IV 
Wll} G. 7% always study at home with music 
ll///TOIIZ/l//Z/7//7/Il/l/1/JI70.9% ~ometim~s study at 
home w~th musJ.c 
WJ//JZIZ/1 22.4% never study at home with m}lsic 
Q,ues:tion V 
V!W72/?ZZII 23.3% would like to take tests with mus.ic always 
lZ/I/l/ll///Z/%1ltll/71170/ll 6~% would like t? take tests 
WJ.th music sometJ.mes 
V/1/~Jf/ 14.7% would prefer never to take tests with music 
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17 students or 6.7% always study at home with mus:ic, 
whereas 183 or 70.9% sometimes study at home with music, 
and 58 or 2Z•4% never study with music. If' given a 
choice, 60 pupils or 23.3% would always talce tests with 
music and 160 boys and girls or 62% would take· some 
tests witn music and some tests without music, while 
only 38 or 14.7% would preter to take all tests without 
mus:io-. 
Glaser investigation of the graph discloses the 
fac~ that there was some change of percents among those 
who, in response to the first three questiqns:, preferred 
the test with music:, felt it was easier with. music, and 
that the musicr helped them to think; whereas the percents 
of those who preferred the test without mu~ic, felt it 
was more difficult with music, and that the music hinder-
ed their thinking, remained remarkably constant, being 
24%, 24.4% and 24,4% respectively. The difference in 
per·cen ts in the first group is, of course, absorbed by 
those who expressed no preference. This would seem to 
indicate that those whose answers in general opposed 
the value of the music were most consistent in their 
respons;es and definite in their convictions, while the 
rest (a~proximately 76%) varied from enth~siastic ap-
proval to uncertainty of the value of the music, It is 
interesting that by far the highest percent of answers 
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favoring music is to be found in respons:e tp the question 
to express preferen~e, which seems to show that many pu-
pils enjoyed the idea of music in the backg1round even 
though they were not convinced that it actually helped 
in any way. 
The res:ponses to the question on home study habits 
reveals that the percent on the negative side (without 
' 
music) is still quite consistent with pre,vious~ ans:.wers, 
being 22.9%. The greatest change in per·cen.ts comes in 
response to the las·t question, showing that only 14.7% 
wo-uld prefer never to- take tests with music;, while the 
majority opinion (62%) favors taking some ~ests with 
and some without musicr. It would s·eem., then, that a 
substantial number of those who had previously reported 
a lack of enthusiasm for the test with music· would 
stil~ like to do it again, occasionally. 
Student reacrti~ns to the test ~ith music. -- A 
general analysis of the students' impres;sions of the 
tests with music revealed some interesting. sidelights. 
On the follow-up questionnair~ a place was provided 
in which the students were asked to write any opinions 
or impressions they had while taking the test with 
music. It was of interest to note that their opinions 
for the most part coincided with the find~ngs of this 
experiment as well as the findings of commercial 
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organizations in the matter of functional music. For 
example, many of the students said they found the music 
a little dist~bing at first, but after the novelty 
wore off they thought it helped them think. This o-
pinion agrees: with the statement of Muzak Corporatio-n 
to the effect that until people become accustomed to 
background music it is not beneficial. This might 
account for the fact that the students scored lower 
in the reas.oning part of the test which was given first, 
than they did in the computation which came after they 
had am opportunity to get used to the music. 
Another typical rea~tion was that of'a student who 
said, ttThe music made me feel more at ease and I didn •t 
feel nearly as tense and nervous as I did during the 
test without musie:'r. The comparatively large number of 
reactions of this type seems to indicate that more 
children approach tests with a feeling of nervous ten-
sion than the average teacher realizes. ~his may be 
due in part to the place given to marks in our present_ 
educational system, as well as to the nature of our 
competitive society in general. 
The reaction of one child was, nThe ·music. was 
fine when there was not any stating (word problems}. 
It helped me when you were just adding, subtracting, 
dividing, etc.n This seems to be in accordance with 
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the findings here as far as the comparison between the 
reasoning and computation parts of the test were con-
cerned. 
Some negative responses included suggestions for 
using hill-billy music, increasing the volume, or not 
having music with tests at all. 
An additionaL interesting sidelight was that 
several of the groups tested with the music requested 
that the same music be played in the subsequent classes 
when tests were going on. 
' From an overall vie.wpoint their reactions were 
worthy of note because they seemed spontaneous and 
honest. Their opinions might well serve as a basis 
for further study into the effects of background music 
in a tes.ting program. 
Statistical Analysis 
Measures of central tendency. -- While general 
tendencies can be noted by an examination of the results 
as recorded and tabulated, it is only by interpreting 
the data by means of an appropriate statistic:al analysis 
of these results that conclusions can be drawn with any 
great degree of confidence. Ross claims that the first 
and most important measure of st~tistical analysis is 
the point on the scale in a frequency distribution table 
where the scores seem to bunch themselves. This measure 
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is known as a measure of central tendency and typifies 
or best represents the whole distribution. l/ The 
most familiar measure of central tendency is the mean. 
Using the formula for the mean 
M = M' t £fd . N c.~. §./ 
where M is the true mean, M' is an assumed mean, N is 
the numb-er of c·ases, c.i. is the size of the class inter-
val, f is the frequency and d is the deviation from the 
ass·umed mean, the means were computed for 'the test 
scores. with and without music, for the tes't as a whole 
and for its· component parts. In each case in this ex-
perimen t the means were higher in the tes.ts with music 
than in the tests without music, as indicated in Tables 
II, IIr, and IV. For example, in the overall test with 
music the mean was 43.7 .:1:: 1.06, while the mean in the 
test without music was 40.2 .:1::. .98. When the tes.ts were 
divided into their component parts the mean was 
12.79 -:1;. .407 in the reasoning test with mus:i:c, and 
11.89 .:l: .368 in the tes,t without music. In the com-
putation section of the test the means with and without 
music were 31.03 .:f:. .705 and 28.39 ± .586 respectively. 
1/ o.c. Ross;, Measurement in Today's Schools., Prentice-
Hall, Inc., 1947, pp.227-229. 
2/ W.a. Kvaraceus:, Methods. in Educational Research, 1949, 
p. 78. 
32 
0 
Table II 
Frequency Distribution 
o:t 280 Scores 
in Grades 8-9 
with 
Means and Standard Deviations 
and 
Standard Errors o:t Means and Ori tica~ Ratio 
of the Difference between Means 
Arithmetic Reasoning and Computation Test 
Raw With Without 
Score Music: ]Jiusic 
86-90 5 0 
81-85 5 3 
76-80 6 3 
71-75 7 9 
66-70 11 9 
61-65 15 14 
56-60 20 14 
51-55 24 19 
46-50 27 25 
41-45 31 30 
36-40 26 29 
31-35 33 36 
26-30 28 39 
21-25 20 21 
16-20 11 17 
11-15 9 8 
6-10 2 4 
N 280 280 
Mean 43.7 40.2 
S.D. rt.7 16.4 
S.E.M 1.06 .98 
O.R.Ml~M2 ~ 2.424 
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Table. III 
Fre~uency Distribution 
of 280 Scores 
in Grades 8-9 
with 
Means· and Standard Deviations 
and 
Standard Errors. of Means and Critical Ratio 
of the Difference between Means 
Arithmetic Reasoning r.res,t l 
Raw With Without 
Score Mus:ic Mu~ic 
33-35 l l 
30-32 5 0 
2'7-29 6 6 
24-26 8 4 
21-23 17 18 
18-20 28 20 
15-17 37 35 
12-14 39 44 
9-ll. 64 70 
6- 8 38 42 
3- 5 25 29 
0- 2 12 l~ 
N 280 280 
Mean 12.79 11.89 
S.D. 6.81 6.15 
S.E.M .407 .368 
O.R.M M = 1.644 1- 2 
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Table IV 
Frequency Distribution 
of 280 Scores 
in Grades; 8-9 
with 
Means and. Standard. De vi at io.ns 
and 
Standard. Errors of Means. and Critical.. Ratio 
of trre Difference betwee~ Means 
Arithmetic Gom~utation Test 
Raw With Without 
Score Music Music 
57-59 3 1 
54-56 7 3 
51-53 7 3 
48-50 6 J..O 
45-47 18 8 
42-44 17 16 
39-41 15 '11 
36-38 28 19 
33-35 26 29 
30-32 25 21 
27-29 18 29 
24-26 30 26 
2:t-23 23 31 
18-20 24 27 
15-17 12 15 
12-14 9 15 
9-11 8 7 
6- 8 0 6 
3- 5 4 3 
N 280 280 
Mean 31.03 28.39 
s.n; 11.79 9.81 
S.E.M .705 .586 
C.R.M1-M2 : 2.880 
35 
0 
0 
Tes:t of significance. -- Having see:n that the 
means of the tes:ts with music were higher than the 
means. of the tests without music, it becomes· necessary 
to analyze further to determine whether this: difference 
is truly significant, and not due to coincidence or 
chanc:e. Tes:ts: of significance have been developed by 
which it is. pos·s:ible to conclude with a stated degree 
of confidence, whether the difference between any two 
corresponding statistics is a significant one, and is 
caused by some factor other than chance. The test of 
significance for the difference between two means is 
expressed in the formula 
•r = (M:x: - My) - o ~ (M:z: My) . 
... :-;;;;;;;;:.::=;;;;;;;;;= 
IT"(Mx - My) 1/ frMx 2 .... fiMy 2 
where T is the test ratio or critical ratio (sometimes 
written O.R.), M is the mean of the first distribution, 
X 
M __ is the mean of the second distribution, ~ 
--y (Mx ... My-) 
is the standard error of the difference between the 
means, ~ is 
standard error 
the standard error of MX' and ~ 
of My• 
is the 
Express.ed in more familiar terms, the critical ratio 
of the difference between two means is the ratio of the 
difference of the means to the standard error of this. 
1/ John Gray Peatman, Desc.riptive and Sampling Statistics, 
Harper and Brothers;, New York, 1947, p. 409. 
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difference. 
A critical ratio of 2.§76 indicates that the dif-
ference in means could he attributable to chance alone 
in only one out of every 100 times that the experiment 
might be repeated. l/ This is the so-called ttl% levelu. 2/ 
I 
A critical ratio greater than 2.576 would ~ndicate an 
even more remote possibility of the difference being due 
to chance alone. Similarly, a critical r~tio less than 
2.576 would indicate a greater possibilit~ of the dif-
ference being due to chance, and hence the difrerence 
would not be as significant. 
For the purpose of this experiment the 1% level 
(C.R. = 2.576) was arbitrarily set as the standard for 
determining the significance of the differences between 
means, a critical ratio of 2.576 or greater indicating 
a significant difference. 
Using the above for.mula, the critical ratio for 
the difference in means of the tests with arrd without 
music was computed, first for the entire arithmetic 
test and then for the computation and reasoning parts 
separately. Tables II, III, and IV contain the re~ 
sults and the tabulations used to arrive at the critical 
1/ Frederick c. Mills, St~ti$tical Methods (Revised), 
Henry Holt and Company, New York, 1938, P•4?1. 
2/ Peatman, op. cit., p. 367. 
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ratio. 
From an o~erall picture of the tests with and with-
out background music, there was not a tru~ or significant 
. 
diff'ere.nce, as. the critical ratio of the ai:fference be-. 
tween the means was 2.4245, which fell below the 1% 
, 
(C.R. - 2.576) level arbitrarily set as significant. 
In the computation part of the test there was a 
significant difference, as the critical ratio was 
2.8799, indicating that the difference of magnitude 
obtained in this experiment would occur by chance in 
less than one out of' 100 times if the experiment were 
repeated. In the reasoning part of the tes.t the indi-
cations were that the differences of' the means were 
not significant in as much as the critical ratio was 
1.644j which was definitely below the 1% level. 
Thus it is seen that statistical analysis supports 
certain of the tentative conclusions reached in a general 
analysis of the results. It very definitely shows a 
significant difference in the improvement of scores in 
the computation part of the test, as had been indicated 
by a general examination of the results. Moreover, the 
difference between means in the reasoning part of the 
test proved to be o~ so little significan~e that the 
significance of the difference in the overall test was 
affected to the point where it barely misse,d reaching 
the 1% level of significance. 
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CHAPTER V 
CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH 
Summary 
General conclusions. -- The statistical results of 
this stu~ showed two different conclusions. From the 
standpoint of the test as a whole, the tes~ with music 
as compared with the test without music did not show 
an improvement sufficient to be regarded as significant. 
This conclusion was reached on the basis o~ the 1% 
(C.R. = 2.576) level which was arbitrarily set as a 
standard of significance. The critical ratio of the 
difference in means in the overall test measured 2.4245, 
which was below the 1% level; and therefore the difference 
might have been due to chance alone. On the other hand, 
the critical ratio was so close to 2.576 that the possi-
bility of the influence of factors other than chance can-
not be entirely ruled out. Moreover, when the results 
were analyzed according to the sep~ate test parts of 
computation and reasoning, there was a significant im-
provement in the computation part of the test when given 
with music, based on the 1% level, since the critical 
ratio of this difference in means was 2.8799. This 
0 
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would indicate that the improvement was due to some 
I 
factor other than ~hance, and it is logi~al to conclude 
that this factor was the presence of background music. 
In contrast to the computation, the results in 
the reasoning part of the test did not show a signifi-
cant difference, since C.R. = 1.644, whiQh is below 
the significant level. 
These results seem to indicate that it might be 
well to use. background music while computing numbers 
or doing related work, but that it would not be as 
satisfactory in work that required ~he mental processes 
used in reasoning. It must be borne in mind, however, 
that the reasoning was the first part of the test, and 
was therefore subject to the novelty of the music, 
which may have worn off by the time the computation 
was done. 
Implications 
These results would seem to imply th~t there is 
a place for functional music in our education programs. 
The exact place, however, would be determ~ned by the 
findings of further analysts. The fact that there was 
a significant improvement in the computa~fan part of 
the test woUld also ap-pear to imply that background 
music would be of value in business arithmetic or 
business machine classes. Already this type of music 
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is reportedly being used in shop classes, study halls 
and cafeterias, the implications being that after fur-
ther study this use of musdc. might be extended to in-
clude many other departments of the school. 
Suggestions for Further Rese~ch 
Unlimited opportunities. -- Almost every phase of 
this thesis offers opportunity for further exploration 
and stu~. In the first place there is a definite 
need for more experimentation as to the choice of re-
cords. Just. as musical therapists have b-rought about 
desired ef~ects in neuro-psychiatry by knowing the 
best suited music, so might educators get desired re-
sults by further experimentation in the matter of 
music. 
There is a broad field open for rese~ch into the 
effects that might be ~chieved by using subjects other 
than arithmetic reasoning and computation. Arithmetic 
was c-hosen in this study merely because of the con-
creteness of the results, although any subject might 
· be used. Oommercial organizations as well as student 
reactions seem to indicate that part of the desired 
results we.re lost because of the novelty,- of the :idea. 
Muzak Oorporation in their studies allow about four 
weeks for the employees to get accustomed to the 
music before they look for any improvement in pro~ 
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duction or working conditions. They claim that the 
. 
effects of the musi~ stimulation are minimized by the 
conscious attention paid to the music during the period 
of novelty. Therefore., research might be done after 
the students have been oriented to the use of back-
ground musia. Another suggestion for a similar pro-
ject might be to use students: selected for· the study 
on the basis of their musical interest. 
There is.ample opportunity for further research 
using the initial results of this study. For example; 
statistics might be compiled to see if there was any 
noticeable difference between the achievement of boys 
and gir·ls. ~other comparison might be macte on the 
basis of the different schools, or the scores might 
be considered separately for each grade. It would be 
interesting to see if there were any correlation be-
tween the opinions given by the children on their 
questionnaires and their scores· on the test. 'Ehe 
relative analysis of the achievement test results with 
music, as compared with the intelligence quotients of 
the students, would make an interesting study. 
The above mentioned suggestions are but a few of 
the areas in which further exploration may be made re-
garding the effects of background music in a school 
program. What future students do regarding the sug-
gestions given here might well be guided by the 
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thoughtful words of Whitney when he said: 
It is safe to assume the universal need for a 
reflective attitude on the part of any worker 
toward his task, of an individual toward his 
environment. Unthinking activity is governed 
too completely by tradition or by emotion. It 
may re:sul t in doing well what has bee;n done 
. jus:t as: it has always been done, if the feeling tone 
is fav~able. But, unless someone in the group is 
capable and willing to look for and recogni~e new 
problem situations and attempt their solution, no 
improvement will appear in process, i~ produ~t, 
or in human relationships involved. !I 
1/ Frederick Lamson Whitney, The Elements of Researc4, 
Prentice-HalL, Inc., New York, 1950, p. 1. 
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STANFORD AGHIEVEMENT TEST 
Directions for Administering Test 
Arithmetic Test Form D 
Arithmetic Test FormE 
#j 
·sTANFORD ACHIEVEMENT TEST 
. 
By TRUMAN L. KELLEY, GILES M. RucH, and LEWIS M. TERMAN 
INTERMEDIATE AND ADVANCED ARITHMETIC TESTS 
FORMS ·n TO -H 
DIRECTIONS FOR ADMINISTERING 
The separate arithmetic tests of the Stanford Achieve-
ment Test comprise the Arithmetic Reasoning . and 
Arithmetic· Computation tests of the patteries. 'There 
are three different tests : 
Primary Arithmetic Test Grades 2 and 3 
Intermediate Arithmetic Test Grades 4, 5, and 6 
Advanced Arithmetic Test Grades 7, 8, and 9 
These directions cover both the Intermediate and Ad-
vanced tests. They contain all the material needed to 
give either test. The instructions for seoring are given 
with the scoring key. 
A brief discussion of the construction, validity and 
reliability of the test, the norms, and the interpretation 
and uses of the test results is given in the Directions for 
Administering for the complete battery. More detailed 
information concerning these points is set forth in the 
Manual for Interpreting, which must be ordered sepa-
rately. 
GENERAL DIRECTIONS 
N.B. The teacher should become thoroughly acquainted 
with all the following directions before giving the test. 
Before beginning a test, have the desks cleared and 
see that each pupil is provided with one or two sharpened 
pencils. Do not allow pens. Have at hand a number 
of extra pencils for emergencies during the examina-
tion. 
The room should be quiet throughout the test. Re-
quire strij:!t obedience and attention. Do not allow 
questions. 
Follow the directions verbatim. No supplementary 
explanations or remark& of any kind are permissible. 
Adhere rigidly to the time limits. A stop watch is 
desirable but not necessary. If an ordinary watch is 
used, it is necessary to exercise great care to insure 
accurate timing. It is advisable to make a note of the 
time when each test is begun (both minutes and 
seconds). and the time when the test is to be finished. 
The total working time for the Intermediate or Ad-
vanced Arithmetic Test is 50 minutes. The gross time 
is slightly longer. The test may be given in a single 
sitting, or each of the two parts may be given in a 
separate sitting. ' 
DIRECTIONS FOR ADMINISTERING 
To administer the tests, say to the pupils : 
" This is a test to show how much you have learned. 
When you get your test booklet, do not'write on it or open 
it until I tell you to." 
After all are provided with test books and pencils, 
say : " Fill in the blanks at the top of the first ·page. Do 
it as quickly as you can, but write plainly. Write your 
full name where it says Name. (Pause.) After Age tell 
how old you are now. (Pause.) Put in your grade. 
(Pause.) After Boy or Girl, write the word which tells 
which you are. (Pause.) Write the name of this school 
after Name of School. (Pause.) Fill in the name of this 
city JPause)', this state (Pause), and the date of today, 
which is ........... " (Write the date on the board. 
Pause.) 
After the blanks have been filled, continue : " Listen 
carefully and do just what I tell you to do. Do not begin 
until I say Go. After you have begun work, you must not 
ask any questions. If you break your pencil, hold up your 
hand and I will give you another. Do your best, and do 
not pay any attention to what anyone else is doing. 
" Now turn the page to the first test in the booklet. It is 
Test 1, Arithmetic Reasoning, on page 2. Fold the book-
let like this, so that I?age 2 is on top." (Demonstrate.) 
TEST 1. ARITHMETIC REASONING 
"Look at the directions while· I read them. (Pause.) 
Find the answers to all these problems as quickly as you 
can. Write the answers on the dotted lines. Use the 
margins·to figure on. 
" There are two pages to this test. Ready - Go I " 
(As soon as the starting signal is given, the teacher 
should move quietly about the room to see that pupils 
we responding in the correct manner.) 
Allow 20 minutes; then say : " Stop ! Turn to page 4 
-Test 2, Arithmetic Computation.'' 
TEST 2. ARITHMETIC COMPUTATION 
NoTE. Different directions are required for the Inter-
mediate and Advanced Batteries: Arithmetic Compu-
tation. 
Published by World Book Company, Yonkers-on-Hudson, New York, and Chicago, TIIinois 
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(Intermediate- Grades 4, 5, 6) 
" Look at the directions while I read them. (Brief 
pause.) Look at Example 1 below. It tells you to add 
3 and 2. 3 and 2 are 5; so 5 is written as the answer. 
The answer 5 to Example 1 has also been written in the 
space numbered 1 in the column marked Answer at the 
right. 
" Now look at Example 2. It tells you to subtract 
1 from 4. The answer is 3; so the 3 is also written in 
the space numbered 2 in ~e Answer column at the 
right. 
"Now do the other examples in the same way. Begin 
with Example 3 and work as quickly as you can without 
making mistakes. Look carefully at each example to see 
what it tells you to do. 
" Be sure to copy your answers in the column at the 
right. There are four pages to this test. Ready- Go! " 
(A!; soon as the starting signal is. given, the teacher 
should move quietly about the room to see that pupils 
are responding in the correct manner.) . 
Allow 30 minutes; then say: " Stop ! Close your 
booklet." Collect the test papers immediately. 
~Advanced- Grades 7, 8, 9) 
" Look at the directions while I read them. (Pause.) 
Get the answers to these examples as quickly as you can 
without making mistakes. Look carefully at each example 
to see what you are to do. 
" As soon as you have finished an example,_ write the 
answer on the line provided at the right. 
" Be sure to put your answer on the line that has the 
same number as the number of the example. 
" There are four pages to this test. Ready - Go! " 
(As soon as the starting signal is given, the teacher· 
should move quietly about the room to see that pupils 
are responding in the correct manner.) 
not comparable, it is necessary to convert these into 
equated scores by means of the table at the end of 
each test before making comparisons between tests 
or between different forms of the same test. For 
example, the rows of figures across the bottom of the 
Arithmetic Reasoning Test: Advanced, Form D, appear 
as follpws: 
~=----~~0707~~~~~~~~ 
The upper row in this table represents the number 
right on the test. The lower row represents the 
equated value. If, for 'instance, a pupil successfully 
answered 8 questions in the test, the scorer checks the 
number 8 in the upper row of figures, and directly 
under the 8 is 62, which represents the equated value of 
the actual achievement. Thus, 62 is the equated score, 
and is the only score to be used thereafter. 
This equated score is the score to be used in plotting 
the pupil's achievement on the Profile Chart. This 
Profile Chart really constitutes the table of norms and 
by means of it the equated scores may be converted 
to grade or age equivalents. . 
After all the tests have been scored and the scores 
converted to equated values by means of the tables, the 
equated scores should be transferred to the boxes above 
the Profile Chart on the title page of th~ test booklet. 
These equated scores should then be plotted on the score 
scale of the Profile Chart, making a cross on the scale at 
the point corresponding to the score on the Arithmetic 
Reasoning Test, and a circle at,the point corresponding 
to the score on the Arithmetic Computation Test. The 
grade or age. equivalent of a given score may be read di-
rectly from the grade or age scale appearing respectively 
above and below the equated score scale. It will be 
found helpful to use a r~ler or straight edge of some sort 
to connect a point on the score scale with its grade or age 
equivalent. The average equated score may be found 
Allow 30 minutes; then say : " Stop! Close 
booklet." Collect the test papers immediately. 
your by locating a point midway between the two points 
DIRECTIONS FOR SCORING 
The Directions for Scoring are given in full-with the 
Scoring Keys. 
' INTERPRETATION OF TEST SCORES 
which have been plotted for the two subtests ; the 
grade or age equivalent corresponding to the average 
may of course be read from the grade or age scales just 
as in the case of the subtests. 
There is provided in each package of tests a Class 
Record which may be used if it is desired to bring to-
gether on one sheet the complete record of scores of the 
By means of the parallel rows of figures across the pupils of a grade or class for convenient reference. The 
end,of each subtest, the pupil's achievement _on either names of the pupils may be entered either alphabetically 
subtest is automatically given an equated value related or in order of the total scores, according to preference. 
to the table of norms. Since raw scores from test to A. tabular form is provided on the back of the Class 
test or even for different forms of the same test, are Record for tabulating the distributions of scores. 1 • 
II 
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ESTABLISHMENT OF NORMS 
The normative population. It is believed that the 
group on which the norms of the Stanford Achievement 
Test are based represents a more adequate sample of 
the national elementary school population than has 
heretofore been obtained in the standardization of any 
test, either intelligence or achievement. In the norma-
tive program a total of approximately 300,000 pupils 
drawn from 214 administrative units 1 was tested. In 
each community, at least three consecutive grades were 
tested; in 70 communities all grades from 2 through 
9 were tested. There was no question of selection of 
cases within a grade in any community, since the 
cooperating communities were. required to test all the 
pupils in any grade in which testing was done. In 
addition to the Stanford Achievement Test, an intelli-
gence test was administered to all pupils who took the 
achievement test.2 
Equated scores. Raw scores (i.e., number of items 
correct) are of limited value in the utilization of test 
results. They are not comparable from subtest to sub-
test; they do not constitute a single continuous scale 
from the lowest to the highest grade levels; and finally, 
the raw score units are unequal at different points along 
the scale. To overcome these shortcomings, there is 
needed a sort of least common denominator, or calibra-
tion technique - a device for reducing all the raw 
scores to comparable terms and making the units 
approximately equal at all points· of the scale. The 
device which was employed in the case of the Stanford 
tests was the conversion of all raw scores to a single 
scale of scores, which are designated equated scores. 
Age and grade norms. The equated scores make 
possible many interpretations of the test results; how-
ever, there are other types of interpretation with which 
most users of achievement tests are familiar- namely, 
age and grade norms. 
The usual procedure in establishing age and grad~ 
norms is to find the average score for pupils at successive 
grade or age points, to plot these points, and then to fit 
a curve mathematically, or otherwise, to the obtained 
points, extrapolating the curve below the lowest ob-
tained value and above the highest obtained value as far 
as necessary. Substantially this procedure was fol-
lowed in the case of the Stanford Achievement Test, 
but with one very important departure. It is custom-
ary to take all the pupils in a given grade or of a given 
• 
1 Several of the cooperating units in this program were county 
school systems, embracing the schools of several localities. For 
convenience, however, the cooperating units are hereafter referred 
to as "communities." The participating units are listed in the 
Manual for Interpreting. 
2 The intelligence test used was th"e appropriate battery in each 
grade of the Pintner General Ability Test series; namely, the 
Pintner-Durost Elementary Test in Grades 2 and 3, the Pintner 
Intermediate Test in Grades 4 through 8, and the Pintner Ad-
vanced Test in Grade 9. 
age and to find their average score in carrying through 
the procedure outlined above. In the case of elemen-
tary school achieyement tests, this means that pupils 
are included in a grade group regardless of their age -
that is, whether or not they are accelerated or retarded 
- and conversely, that they are included in an age 
group regardless of their grade placement. This 
procedure has led to results which in many instances 
were rather· puzzling. For example, schools in which 
promotion was on an achievement basis would tend to 
find themselves· exceeding the grade norms but falling 
below the age norms. On the other hand, schools in 
which promotion was on a chronological age basis 
would tend to find themselves exceeding the age norms 
but, falling below the grade norms. Furthermore, age 
of entrance and promotion and retardation policies vary 
so much from one community to another that relatively 
large discrepancies are to be found in the age-grade 
relationships from place to place. 
For these and other reasons it was decided to base the 
norms for the Stanfo.rd Achievement Test not dn all 
pupils at a given grade or age but only on those pupils 
who were at grade for their particUlar age. It is most 
important that this characteristic of the norms be kept 
in mind in using the Stanford Test norms or in compar-
ing Stanford results with those on tests whose norms 
have been derived in the usual manner. 
Modal age groups. In order to determine which pupils 
were at grade for their age, distributions were made of 
the chronological ages of all pupils in each grade in the 
normative population. For each grade the twelve-
month range of chronological age in which the greatest 
number of pupils fell was determined.. This age group 
was designated the modal ·age group for that particular 
grade; all pupils of this age in the particular grade 
were considered "at grade" for their age. The norms, 
as finally derived, were based upon the average scores 
for these modal age groups; that is, on groups from 
which accelerated or retarded pupils had been elimi-
nated. Examination of the age and grade scales on 
the Profile Chart in the test booklet will reve.al that 
the increase in chronological age is precisely one year 
per grade for this modal-age population. The modal-
age norms of the Stanford Achievement Test represent 
typical achievement of the average pupil making 
normal progress through school.3 
For comparative purposes or for communities which 
may for one reason or another prefer norms of the 
traditional type, there have been prepared tables of 
age and grade norms based on the complete population, 
including the retarded and accelerated pupils. These 
norms are shown in Table 1 on the following page. 
a More detailed information regarding the establishment of 
equated scores and modal-age norms is given in the Directions for 
Administering the Batteries and in the Manual for Interpreting,' 
which covers the entire series. 
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Traditional-type nor'rl1J!. In Table 1 are shown age 
and grade norms derived in the customary manner -
that is, norms based upon the scores of all pupils of 
successive ages, or grades. These are to be distin-
guished from the modal-age norms described earlier 
in this booklet (page 3), which are based only on those 
pupils who are at grade for their age. The modal-
age norms are the norms shown on the Profile Chart 
and are the ones recommended for use. However, re-
sults obtained by use of the grade norms shown in 
Table 1 are likely to be more nearlY. comparable to 
results obtained on the earlier edition of the New 
Stanford Achievement Test than are results obtained j 
by using the modal-age norms. 
The traditional-type norms tend on the whole to 
be lower than the modal-age norms; that is, a given 
equated score has a higher age- or grade-equivalent 
according to the traditional norms than according to. 
the others. This tendency is more marked at the 
upper grade levels than at the lower; in the second-
and third-grade levels the difference is slight. . 
The difference between the two types of norms. is 
attributable largely to the fact that the modal-age 
groups represent a superior selection of pupils in 
relation to the total grade populations. These modal-
age groups, it will be recalled, do not include any re-
tarded or accelerated pupils. Since the proportion 
of retarded (and presumably duller) pupils is larger 
than the proportion of accelerated (and presumably 
superior) pupils, it can readily be seen that the average 
performance .of any of these mqdal-age groups may be 
expected to be superior to that of an unselected group 
of the same age or grade. · 
Grade equivalents above 10.0 were obtained by 
extrapolation, as were age values above 14-0. In using 
these extreme values, it is necessary to keep in mind that 
grade equivalents above 10.0 and age equivalents above 
14-0 do not have the same significance as age or grade 
equivalents below these points respectively. That is, a 
grade equivalent of 11.3, for example, does not represent 
the score which is the- average score of pupils in the 
third month of the eleventh grade. In the case of the 
grade norms, since the subjects covered by the Stan-
ford Achievement Test are ordinarily not taught as 
such above the ninth-grade level, it becomes more or 
less meaningless to assign grade equivalents above 10.0 
to superior scores. In many of these areas there is 
little or no gain in average score from grade to grade 
above the ninth-grade level, so that, strictly speaking, 
the "norm" for ninth-, tenth-, eleventh-, or twelfth-
grade pupils would be identical. However, it is com-
mon practice to assign fictitious grade equivalents to 
superior scores in order that these may be expressed in 
terms which are roughly comparable to those in which 
the lower scores are expressed. It is important, how-
ever, not to be misled into interpreting grade equiva-
lents of 10.0 or 11.0 as indicating that a ninth-grade 
pupil is one or two years above the norm for his grade. 
-
TABLE 1 
GRADE AND AGE EQUIVALENTS CORRESPONDING TO EQUATED 
SCORES (BASED ON TOTAL STANDARDIZATION POPULATION) 1 
GRADE NoRMs AGE NoRMs 
EQUATED SCORE GRADE EQUIV. EQUATED SCORE AGE EQUIV. 
1 1.5 5 
' 
6-1 2 1.5 6 6-2 
8 1.6 7 6-8 
4 1.6 8 6-4 
5 1.7 9 6-6 
6 1.7 10 6-7 
7 1.8 11 6-8 
8 1.9 12 6-9 9, 2.0 18 6-10 
10 2.0 14 7-0 
11 2.1 15 7-1 
12 2.2 16 7-2 
18 2.8 17 7-8 
14 2.8 18 7-4 
15 2.4 19 7-5 
16 2.5 20 7-6 
17 2.5 21 7-7 
18 2.6 22 7-8 
19 2.7 28 7-1(1 
20 2.7 24 7-11 
21 2.8 25 8-0 
.22 2.9 26 8-1 
23 2.9 27 8-2 
24 8.0 28 8-8 
25 8.1 29 8-5 
26 3.1 30 8-6 
27 3.2 31 8-11 
28 3.3 32 8-8 
29 3.4 33 8-9 
30 3.5 34 8-10 
31 3.5 35 9-0 
32 3.6 86 9-1 
33 3.7 37 9-2 
34 3.8 38 9-3 
35 3.9 39 9-4 
86 4.0 40 9-6 
37 4.1 41 9-7 
38 4.2 42 9-9 . 
39 4.3 48 9-10 
40 4.4 ' 44 10-0 
41 4.5 45 10-1 
42 4.7 46 10-3 
43 4.8 . 47 10-5 
4.4 4.9 48 10-6 
45 5.0 49 10-8 
46 5.2 'so I 10-10 47 5.3 51 11-0 
48 5.4 52 11-1 
49 5.6 58 11-3 
50 5.7 54 11-5 
, 
51 5.8 55 11-7 
52 6.0 56 11-10 
53 6.1 57 12-0 
54 6.3 • 58 12-3 
55 6.5 59 12-5 
56 6.6 60 12-8 
57 6.8 61 13-0 
58 7.0 62 13-3 
59 7.1 63 13-7 
60 7.3 64 13-11 
61 7.5. 65 14-2 
62 7.7 66 14-6 
63 7.9 67 14-9 
64 8.1 68 15-0 
65 8.3 69 15-3 
66 8.6 . 70 15-7 
67 8.8 71 15-11 
68 9.0 
69 9.3 
70 9.6 
71 9.9 
72 10.2 
73 10.5 
74. 10.8 
75 11.1 
76 and above 11.s+ 
1 These norms are distinct from the so-called modal-age group norms 
shown in the Profile Chart. 
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-.../ N arne ......... 0 •• o •••••••••••••••••••••••••• o • 0 •••••••••••••• Age ...... ' .. Grade ..... · .. . 
Boy or girl ........... Name of school ............ 0 0 • 0 • 0 ••••••••••••••••••••••••••••••••• 
City . ........................... State . ............................ Date . ............... . 
Grad~ 
Equiv. 
3.0 3.5 
I I I ' ' I I I 
TlllST 
Arith. Reas. 
Arith. Comp·. 
Average Arith. 
4.0 4.5 
I I I I I I 
J 
SCORE GRADE AGE EQUIV. EQurv. 
5.0 5.5 6.o 6.5 7.o s.o 9.{) 10.0 n.o 
r I,,,,(,,,, I,,,, I ril!f 1111 111 ,1 1111 11111 11111 1, 11 11111 f, 11 1 
Equa~ 2~p~·~~·~~~5~· ~~~~f~~~~·3~~~·~~~4~P~~~~~-4~~~~~~~~~-~~~~~5~~~~~~·6~f~~~~~6~r~~~~~~~~o~~~~7~~~~ 
Score. 
Ag~ 
Equiv. 
* 
gO 
I •I I [ I 
g6 
I I I I I I 
10° 106 11° 116 12° 126 13° 14° 15° 16° 
I I I I I I I I I I I I I I I I I, I I I I I, I I I I hI, I d II II I I"" I L I II ,I II,,,,, ,I,, ,,,,,1 
*Values extrapolated above this point • 
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2 TEST 1. ARITHMETIC REASONING Stan£. Adv. Arith. : Form D 
Dm.ECTIONS. Find the answers to these problems 
is quickly as you can. Write the answers on 
the dotted lines. Use the margins to figure on. 
Answer 
1 Eight oranges are what fraction of a dozen, 
in simplest form? 
2 Mrs. Rose needed 8 pieces of cloth, each 
3% yd. long, for curtains. How many yards 
of cloth did she need in all? 
3 The clerk of Morris County is paid $4800 
a year. What is his salary per month? 
4 A delivery boy made 8 stops the :first half 
hour. At that rate how many stops will he 
make in 21- hours? 
Answer 
13 The Evans family started on an 800-mile 
trip. They drove 200 miles the :first day. 
What per cent of the total distance did they 
drive the first day? 
14 A book sells for $2.50. The cost of the 
binding is .08 of the selling price. .What is 
the cost of the binding? 
' . 
15 The height of a trapezoid is 5 yd. The 
bases are 70 yd. and 80 yd. The area is 
_?_ sq. yd. (Use the formula A = 
b ~ b' X h.) 
16 A farm was ass~ssed at $8000. The tax 
rate was $3.25 per $100. Find the amount 
of the tax. 
5 How many cubic feet o£ earth must be 
removed in digging a cellar 10' x 20' x 30'? _ _ _ _ _ _ 17 Joe slept from 9 : 45 P.M. to 7: 30 A.M. 
How many hours did he sleep? 
6 Mr. Emory sold $5000 worth of goods, 
' receiving a commission of 2-!%. What was 
his commission? 
7 Paul feeds his chickens t pk. of grain at 
each feeding. H..e has 3-! pk. of grain left. 
How many feedings has he left?· 
s The scale on a drawing reads 1" = 10'. 
What actual distance is represented by a 
line 3t inches long? 
9 The distances a motorist drov:e during 
each hour o:f a 7-hour trip were: 43 mi., 
37 mi., 34 mi., 41 mi., 42 mi., 35 mi., and 
41 mi. How many miles an hour did he 
average? · 
' I 
10 The diameter of a circ:ular fountain is 56 
feet. What is the circumference? (Use 3t 
for 71".) ' 
11 Dave had saved $5.45. He and. I$ three 
brothers earned $3.00 more, which they 
shared equally. How much did Dave'have 
then? 
12 80 acres, or t, of Mr. Hart's, farm is 
pasture. How many acres are there in his 
farm? 
Go right on to Problem 13. 
1s A door is 3' x 8'. A window in this door 
is 2' X 2'. What is the area of the wooden 
surface of this door in square feet? 
i9 The perimeter of a square is 120 yards. 
What is the length of a side in yards? 
2o Last year Henry weighed· 72 lb. This 
year he weighs 80 lb. Compare his weight 
last year with his weight this year as a 
decimal fraction. · 
21 Mr. Anderson took out a $5500 life 
insurance policy. The rate for his age was 
$24 per $1000. How much was his annual 
premium? 
22 How much· must one invest at 3% in order 
to earn $60 interest a year? 
23 An automobile dealer paid $450 for a used 
car. Repairs cost $60 and he figured his 
overhead at $40. He sold this car for $500. 
What was his per cent of loss, .figured on the 
selling price? 
24 If -35 represents a point 35 miles west of· 
Newton and if +15 represents a point 15 
miles east-of Newton, how many miles apart 
are the two points? 
. Go right on to the next page. 
Stanf. Adv. Arith.: Form D TEST 1. ARITHMETIC REASONING (Cont'd) · 
Answer 
.25 A farmer needs a corncrib with· a floor area 
of 800 sq. ft. There is a, 20-ft. 'space 
between two of his buildings. If he builds 
the crib in this space, how many feet long 
must he make it? , 
t::) 26 When. apples cost n cents each, how many 
-- cents will6 apples cost? 
27 A city block is 180 ft. by 200 ft. What is 
its area in square yards ? . -- _ - _-
28 Mrs. Ray borrowed $1500 at 4% interest 
for 3 mon~hs. · What was the total principal 
and interest that she had to pay? 
29 The ratio of the populations of two cities 
is 9 to 12. What is this ratio in decimal 
form? 
30 Angle A of triangle ABC is 45° and 
angle B is 60°. How many degrees are 
there in angle C? 
31 Mary found that the shadow of the 
schoolhouse was 60ft. lo:pg at the time her 
own shadow was 4 ft. long. Mary is 5 ft. 
tall. , How tall is the schoolhouse? 
32 Tom divided 16 by 33. What answer 
should he have found, correct to the nearest 
hundredth? 
' Go right o~ to Problem 33. 
------. 
Ans~er 
33 A farm has 40 acres, or .125 of the total 
farm, under water. How many acres are 
there in the farm? 
34 Mr. Jones paid $1125 for a bond of $1000 
face value. How .much interest should he 
receive each year jf the rate is 5%? 
~ 
35 A house valued at $10,000 was insured· 
against :fire for 80% of its value. The rate 
, was $.20 per $100. How much was the 
premium for one year? 
;16 How m~y degrees. of a circle graph 
should be used to show the fact that 55% of 
the people of a county live in cities? _____ _ 
37 An invoice was· marked ~~2%, 30 days; 
60 days, net." The invoice amounted to 
' $2500. What was the cost if paid 
immediately? 
38 Triangles RST and R'S'T' are similar. 
Side RS is 24', side ST is 12'; and side R'S' 
is 6'. How long is side S'T'? . 
39 Mr. Ray bought 1600 sq. ft. of sod. If he 
sods a square piece of ground, how many feet 
long will each side be? 
40 What does $500 amount to in 2 years at 6% 
interest, compounded annually? 
End of Test 1. Look over your work. 
4 TEST 2. ARITHMETIC COMPUTATION Stan£. Adv. Arith.: Form D 
DIRECTIONS. Get the answers to these examples as quickly as you can without making mistakes. Look 
carefully at each example to see what you are to do. 
1 
6 
As soon as you have :finished an example, write the answ~r on the line provided at the right. 
Be sure to put your answer on the line that has the same number <LS the numb1er of the example. 
Multiply 
398 
" 400 
Subtract 
937146 
419087 
-
2 
6 
3 4)1 4 2 8 
' I 
Add 
t 
t 
• 3 
7 
Add 
731092 
543127 
860573 
Multiply 
1.8 2 5 
100 
4 
8 
Subtract 
1 0 
9t 
4 X s -
'5 TO-
Answer 
1 -~ 
---------- v 
2 _________ _ 
3----------
4----------
5 _________ _ 
6 _________ _ 
7 _________ _ 
8 _________ _ 
~ . 10 Subtract 11 Multiply 
.o 2 8 
12 
13 
1'1 
1 - 01 
'5- --/0 
Subtract 
4 3 8 7.4 8 3 2 
9 41.61 3 5 
-h=-% 
t 
1 
3' 
14 Multiply 
457 
260 
1SF. d 
- m the average 
1 8 bu. 
23 bu. 
1 2 bu. 
3 bu. 
.1 6 
15 
3 0 % of$ 1 6.0 0 = 
19" 
1.-'-3= 4 • 
16 
20 
.02 = --% 
9% = "fljO" 
Add 
8.7 50 
'4 6.9 8 2 
2 7 4.9 0 9 
8 0 0.31 4 
7 4 5.8 0 5 
Go right on to Example 2t on the next page. 
9 ________ Jg 
10----------
11 _________ _ 
12 ________ 72 
13----------
14----------
15 ~---------
16----------
% ~-..--
17 ---------- y 
18------- _'1!1!: 
19----------
20 - - - - - - - - - -
(') 
'-~ 
Stanf. Adv. Arith.: Form D TEST 2. ARITHMETIC COMPUTATION (Cont'd) 
21 Add 22 
8.1. 4 14)25201 
11 t 
20~ 4 
26 26 
4-L . 1 1 -10 ..... 6-;- .7 5).3 
29 Senfug price = $ 5 0 0 
Rate of commission = 8 % 
Commission = $ 
·--
I 
30 
23 ". 
Add 
27 
2 0 min. 3 0 sec. 
1 4 min. 4 5 sec. 
5 min. 5 sec. 
7 2)3 0 9 6 5 
.2 8)4.9 
-' 
24• 
' 
28 
2 8 7)1 55 8 41 
31 Subtract 
1 2 yd. 1 ft. 
3 yd. 2ft. 
32 Principal = $ 6 0 0 33 34 35 . Marked price = $ 2 5 
36 
Rate = 4% 5 0 0% ·of$ 2 0 = 11 b = 44 
.b = Time = 3 mo. Interest = $ 
--
n+6=8 
87 Principal = $ 1 0 0 
Annual interest = $ 2.5 0 
Interest rate = % 
Discount = 2 0 % 
Net price = $ 
--
38 
t% of$ 800 = 
Answer 
21 _________ _ 
22----------
23 --~I!: ___ s!~ 
24 __ :_ ______ _ 
25 
----------
26 
----------
27 
----------
28 
----------
29 ~---------
. 
30 
----------
31 ____ ~«!:--.!~ 
32 ~---------
33 ~---------
34----------
35 ~ ---------
36----------
37 ________ 72 
Go right on to Example 39 on the next page. 38 ~---------
6 TEST 2. ARITHMETIC COMPUTATION (Cont'd) 
C'o~nmood jlljlljll 
J)ougla.sFir =ee&tti Yellow .Pine 
WhiUPz'ne 
&d.Oak eemmm~~~~ Hickory WhiUOak. 
10 30 so 7o ao no 130 lSo 
20 40 GO 80 100 120 140 160 
Number of years to produce 18': logs 
FIG. 1 
10 
9 
.';!8 
·~~ 
~5 
~~ 
1:2 ~1 
I 
I 
I 
........ 
I 
I !\ 
r.... 
....... 
--
9.:a SorlO U...l2l3o•l4 J.So.l617orl8l9or:ZO 
Number of problems correct 
FIG. 2 
39 What tree takes 3 times as long to produce 18-inch saw logs as the 
cottonwood, according to Figure 1? 
40 How many more pupils had 15 or 16 problems correct than those who 
had 11 or 12 problems correct, according to FigUre 2? 
oil How many cubic inches of ic~ are there in the piece of ice shown m 
Figure 3? 
42 What is the area of the ping-pong table in Figure 4 in square yards? 
45 List price = $ 2 0 0 
Stanf. Adv. Arith.: Form D 
·J 
;f 
Jl) 
. J 
9 ft. 
FIG. 4' 
Answer 
39 ----------43 Assessed valuation = $ 5 0 0 
Tax rate per $ 1 0 Q = $ 2.5 0 n- 5 = 24 Discounts = 1 0 % ; 2 % 40 __ - ______ _ 
Amount of tax = $ __ 
VaT= 
47 Subtract 
. +4 
-6 
60 If 15% of a number is $60, 51 
48 
n= 
3x-10=20 
X= 
52 
Net price = $ ___ _ 41 ______ ~u.: .!n.: 
42 ______ 6.9.:..~<!: 
43~---------
49 44----------
$2 5 = 1 2 t% of$_ 45~---------
46----------
47----------
48----------
53 
49 ~ ---------
what is the number? 25 = -% of 5. 4:5 = 8:_ 
Add 
+ 16 
-24 
54 
+28 
-=4= 
55 
~ = 80 
2 
y= 
56 Multiply 
'- 3b 
+2 
57 
2x+x--5x= 
50~---------
51 ________ 72 
52----------
53----------
54----------
55----------
156----------
Go right on to Example 58 on the next page. 57----------
Stan£. Adv. Arith.: Form D TEST 2. ARITHMETIC COMPUTATION (Cont'd) 
KILOWATT- HOURS 
Fig. 5 ~ ~ ------------.------------
Fig. 8 Fig. 9 
~J 
1 
!;::: 20'c.:! 
Fig. 11 
Answer 
58 What is the reading of the electric meter shown in 58 ______ ~ 
Figure 5 in kilowatt-hours? 
59 Use the formula A = t bh to find the area of the 59 :. _____ ~<!· .!~ 
triangle shown in Figure 6. 
so Use the formula A = bh to find the area of the para!- so ------~q;_!n_. 
lelogram. shown in Figure 7. 
61 How many cents of the city's tax dollar were spent 6l _________ t 
for education, according to Figure 8? 
62 Use the formula A = 1rr2 to find the area of the circle 62 ______ ~'!: ~ 
shown in Figure~. (Use 1r = 3.14.) 
63 Find AC/ or the hypotenuse, of the right triangle 63 _, _______ .!!: 
shown in Figure 10. 
64 Find the volUm.e of the cylinder shown in Figure 11. 64 ------~.P: 
(Use 'll' = 3.14.) 
65 Find the length of side B'C' in Figure 12, using the 65 ________ Jt 
method of similar triangles. 
End of Test 2. Look over your work. 
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By TRUMAN L. KELLEY, GILES M. RucH, and LEWIS M. TERMAN 
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Arith. 
ADVANCED ARITHMETIC TEST: FORM E E 
Name ........................................................ Age ........ Grade ....... . 
' Boy or girl ........... ~ ame of school .................................................. . 
' City . ........................... State . ............................ Date ................ . 
Grade. 
~quiv. 
• 3.0 
I I I 
3.5 
I I I 
TEST 
-
Arith. Reas. 
Arith. Comp. 
Average Arith. 
4.0 
I ·I 
\ 
4.5 
I I I 
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Equated 2P I I 215 I I 31° I I 3f I I 4P I 415 I I 5P I I 515 1 61° 1 I 615 \ 1 71° 1 1 1 7~ 1 Scor~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*~~ 
Age. 
Equiv. 
gO 
I 
g6 
I I I 
90 
I I I I I 
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2 TEST 1. ARITHMETIC REASONING Stanf. Adv. Arith.: FormE 
DIRECTIONS. Find the answers to these problems 
as quickly as you can. Write the answers on 
the dotted lines. Use the margins to figure on. 
Answer 
1 Nine inches are what fraction of a foot, in 
simplest form? 
2 Mrs. Rogers bought at yd. of lace at 20¢ 
Answer 
12 A motorist drove 25 miles~ or t of his 
journey, the first hour. How many miles 
was he planning to drive? 
13 The route between two cities is 600 miles. 
450 miles of this distance is paved. What 
per cent of the distance is paved? 
per yd. How much did the· lace cost her? ------ 14 A poultryman bought 400 eggs, of which 
.875 hatched. How many eggs hatched? 
3 There are 56 pounds of rye in a bushel. 
How many bushels are there in a584 pounds 
of rye? 
4 At the rate of t mile in 15 minutes, how 
many miles will a man walk in an hour? 
5 What is the volume in cubic feet of a 
rectangular solid 8' X 10' X 15'? 
6 A dealer bought $a500 worth of tires at 
the list price. He was allowed a discount 
of 25%. What was the actual cost of the 
tires? 
7 Jimmy ~d a board at feet ~ong. Before 
sawing it he marked off lines t of a foot 
apart. ~ow many pieces did he have after 
sawing? 
8 The scale on a blueprint is 1" = 12'. 
How ~~ng is a room that is' represented by a 
a-in. line on the blueprint? 
9 The weights of the 9 players on a baseball 
team, in pounds, are: 165, 146, 144, 1a9, 157, 
14a, 16a, 149, 3;nd 144. What is the average 
weigl}.t of the team? - -·----
-
15 The bases of a trapezoid are 8 ft. and 12 ft. 
The height is 5 ft. The area is _'l_ s9. ft. 
b 4- b' . (Use the formul~ A = 2 X h.) 
16 A bakery building is valued at $18,000 for 
tax purposes. The tax rate is $25.00 per 
$1000. How much is the tax? 
17Jt snowed steadily from 11:25 P.M. until 
6: a5 the next morning. How many hours 
did it snow that night? 
18 A man cut a hole a in. square in a piece 
of wood 10" X 10". How many square 
inches of wood were left then,? 
19 The perimeter of a square is 416 inches. 
What is the length of a side in inches? 
20 An article costing 60¢ sells for 80¢. 
Compare the cost with the selling price as a 
decimal fraction. 
21 What is the annual .premium on a term 
life insurance policy for $a500 at age 40 for 
which. th~ rate is $14 per $1000? 
22 What amount of money must be invested 
at 5% interest to earn $60 interest per year?--_--_ 
10 The diameter of a circular opening is 14 
yards. What is the circumference? (Use 
at for ?r.) 
23 The cost of an articl~ was 60¢. The 
overhead 'was 30¢. The selling price was 
------ $1.00. What was the per cent of profit, if 
11 The girls in Ellen's class made 12 pounds 
of candy for the school sale. The costs 
were: sugar, 75¢; chocolate, 10¢; milk, . 
10¢; and butter, 48¢. They sold the candy 
for 30¢ a pound. How much money did 
they make after paying all expenses? 
Go right on to Problem 12. 
' figured on the selling price? _____ _ 
24 If +.64 represents the number of feet an 
elevator went up and -72 represents the 
number of feet it then went down, write as a 
signed number the distance in feet that it 
then was from the starting point. 
Go right on to the next page. 
Stanf. Adv. Arith.: FormE TES1"' 1. ARITHMETIC REASONING (Cont'd) 
Answer 
25 A room was planned to have an area of 
' I 192 sq. ft. If the room lS made 16 ft. long, 
how many feet wide must it 1be? 
f 
' 
26 A man is paid m dollars /per week. How 
~many dollars does he earn 'in 4 weeks? 
- _--!:. ~ 
27 A rectangle measUr-es 144 in. by 200 in. 
What is its area in square feet ? 
28 Mr. Morrow lent a friend $500 for 6 
months at 4% interest. What was the 
amount of the principal and interest when 
the loan was due? 
29 The. ratio of two boys' ages is 12 to 16. 
What is this ratio in decimal form? 
30 Angles D anq E of triangle DEF are each , 
equal to 60°. How many degrees are there .. 
. I F? ~ mange . . ------
31 Ed Jones ·found the shadow of a telephone 
pole to be 48 ft. long at the time his own 
shadow was 9 ft. long. He is 6 ft. tall. 
How tall is the telephone pole? 
32 One year a man earned a total o~ $1869.45. 
To the nearest cent, what was his average 
earning per month? 
33 A report stated that 500 homes, or .625 of 
the total homes, were wired for electricity. 
On how many homes was this report based? _____ _ 
Go right on to Problem 34. 
Answer 
34 A 4% bond of $500 face value was bought 
for $575. How much interest should this 
bond pay annually? 
35 The premium rate for a 1-year fire 
insurance policy is $.35 per $100 valuation. 
The rate for a 5-year policy is 4 times that 
for a 1-year policy. Find the premium on 
an $8000 policy for 5 years. 
36 How many degrees of a circle graph would 
be used to show that 33t% of the families of . 
a city own automobiles? ------
37 The invoice for a $750 bill of goods read 
u4%; 10 days; 30 days, net." What would 
have been the cost of these goods if payment 
was made immediately upon their receipt? ------
38 Triangles PQR anc;l P'Q'R' are similar. 
Side PQ is 15", side QR is 30'', and side P'Q' 
is 4". How long is side Q' R'? 
\) 
39 The floor of a square room is stated as 
225 sq. ft. What is the length in feet of a 
side of this room? 
40 What does $400 amount to in 2 years at 
4% interest, compounded annually? 
~nd of Test 1. Look over your work. 
0 
\ 
4 TEST 2. ARITHMETIC COMPUTATipN Stan£. Adv. Arith.: FormE 
DIRECTIONS. Get the answers to these examples as quickly as you can ~ithout making mistakes. Look 
1 
5 
9 
13 
17 
carefully at each example to see what you are to do. , · 
As soon as you have finished an example, write the answer on the lin~ provided at the right. 
Be sure to put your answer on the line that has the same number as tke number of the example. 
Multiply 2 . 3 .Add 4 S~tract Answer 
858 64)5888 861094 9 
200 293516 
-- 516873 
Subtract 
638681 
319493 
1 - 01 10---10 
6 
10 
0 
14 
Add 
~ 
1 
1 6 
Subtract 
t 
1
5
2 
I 
'l 
11 
15 
Multiply 
1.8 9 4 
100 
Multiply 
.0 4 2 
.1 2 
II 
Subtract 
43 7 9.3 8 4 6 
830.604·9 
Multiply 
316 
270 
4 0 %'of$ 1 1.0 0 = 
...L- 01 12 - --10 
18 • 
Find the average 
1 5 ft . 
9ft. 
2@ ft. 
1 4ft. 
19 
1.-'-4= 3 • 
8 
12 
16 
20 
8.Q. 
_6 
.03 = --% 
,• 
7% = 1.0_0, 
Add 
6 8 3.4 9 2 
1.6 7 4 
9 3.1 8 6 
2 2 2.5 0 9 
7 5 0.5 2 8 
Go right on to Example 21 on the next page. 
1 _________ _ 
2----------
I 3---------- j 
I 
I 
4---------1 
5 ________ _ 
6 _________ _ 
7 _________ _ 
8----------
9 ________ 7E 
10----------
11------~---
12 ________ 3E 
13 ----------
14----------
$ 15----------
16 ----------
17 ________ 3E ~ 
18 ________ _!~ 
19----------
20 ----------
I 
I 
-~ 
\ 
\ 
Stanf. Adv. Arith.: FormE TEST 2. ARITHMETIC COMPUTATION (Cont'd) $"l 
21 Add 22 23 Add 24 Answer 
4·t 1 2)2 2 8 0 5 9ft. 8 in. s X 3 a -9 TO- 21 __________ 
27f 1 1 ft. 5 in. 4ft. 7 in. 81!. 22----------6 
23 --- .!!: ---it:: 
24----------
25 26 27 28 
2f+1t= .2 5):1 62)2 542 5 2 6 9)1 52 52 3 
25 ----------
26----------
27----------
" 
' 29 s llin . 
= $450 30 31 Subtract 28----------e g pnce 
Rate of commission = 5% 
.4 4)7.7 9 mo. 1 wk. 
Commission 
32 
2 50% of $1 0 = 
36 
r+2=15 
r= 
=$_~ 6 mo. 3 wk. 
.. 
33 Principal = $ 4 0 0 34 Marked price = $ 7 5 35 
Rate = 5% 
Time = 6 mo.· 
Interest = $ 
Discount = 2 0 % 
Net price = $ __ 9y = 72 
y= 
---
37 Principal = $ 5 0 0 38 
Annual interest = $ 2 0 
Rate of interest = ____!& 
f% of$400 = 
29 ~-- - - ~ - - - -
30----------
31---1!!~---~1£: 
32 ~---------
33 ~---------
34 ~-- -------
35----------
36----------
37 __ , ______ _% 
Go right on to Example 39 on the next page. 38 ~---- ... _---
' 
6 TEST 2. ARITHMETIC COMPUTATION (Cont'd) 
~ I-III s ~ C/1 1-1-~T. fvL 
:4 
zirvc 
/Lr~~ lpp • 
CAT 
IRON 
100 300 soc 700 900 uoo 1300 
0 200 400 GOO 800 1000 1200 
Melti"$ temperature in.U,peu Cent!fraae 
FIG. 1 
1'... 
.. , ..... 1/ ........ 7 
/I"X I :X 1 
/ :-...  . ~ .. 
oe •• ',!!.>Hte __ 
89 What substance melts at a little more than one fourth of the melting point 
of cast iron, according to Figure 1 above? 
40 On what day was there the largest difference in the numbers of problems 
solved correctly by Joe and Anne, according to Figure 2? 
41 What is the volume of t~e cord ok wood in. Figure 3 in cubic feet? 
Stanf. Adv. Arith.: Form E 
\ 
42 What is the area in square yards of one side of the roof shown in Figure 4? 
.-------, \"'... 
43 Assessed valuation = $ 3 5 0 0 
Tax rate per $ 1 0 0 :::;: $ 2.0 0 
46 
Amount of tax = $ __ _ 
V49= 
47 Subtract 
+6. 
-6 
50 If 65% of a numbe~ is $130, 51 
44 
m-8=16 
m= 
48 
5r+2=37 
r= 
· 
45 List price = $ 8 0 0 Answer 
Discounts = -1 0 %; 5% 39 ----------
Net price = $____ 40----------
49 
4l ______ ~l.!.·.!E: 
42 ______ 8_9:..~<!: 
$ 4,3----------
$30 = 33t% of$ __ 44 ----------
45~---------
46----------
47----------
52 53 48----------
what is the number? . 36 = -% of 6. 2:5 =4:_ 
Add 
-20 
+ 12 
49 ~ ---------
+36 
-12 = 
55 
~ = 24 3 
x= 
56 Multiply 
-4x 
-3 
3a-4a-a= 
50~---------
5l ________ yg 
52----------
53----------
54----------
55----------
56----------
Go right on to Example 58 on the next page. 57 ----------
Btanf. Adv. Arith.: Jl'orm E TEST 2. ARITHMETIC COMPUTATION (Cont'd) 
100 THOUSAND 10 THOUSAND 1 THOUSAND 
3 7 7 3 008 09 /z ~ G ' 
CUBIC FEET 
-.........._, "-------=---:::-------
FIG. 5 
FIG. 6 FIG. 7 
FIG. 8 FIG. 9 
J 
N 
...... 
1 
j;:::a"~ 
FIG. 11 
Answer 
, 58 What is the reading of the gas meter shown in Figure 5 58 --- _- _ !:1!·1!: 
in cubic feet? 
\ 
59 Use the formula A = t bh to find the area of the 59------~'!-.!!: 
triangle shown in Figure 6. 
60 Use the formula A = bh to find the area of the para!- 60 ______ f!.q..:.!c!: 
·lelogram shown in Figure 7. 
61 What is the per cent of profit on the selling price of a 61 _______ _ 7!2 
pair of shoes, according to Figure 8? 
62 Use the formula A = 1rr2 to find the area of the circle 62 ______ ~ !!!: 
shown in Figure 9. (Use 1r = 3.14.) 
63 Find AC, or the hypotenuse, of the right triangle 63 ________ .!~!: 
shown in Figure 10. 
64 Find the volume of the cylinder shown in Figure 11. 64 ______ £11.: it!: 
(Use 1r = 3.14.) o 
65 Find the length of side AC in Figure 12, using the 65 --------1!: 
method of siniilar triangles. 
End of Test 2. Look over your work. 
'I ~I 
I! 
0 
APPENDIX C 
FOLLOW-UP ~UESTIONNAIRE 
-59 .a 
School Gr.:.de Name 
You were receritly·_givun two St.:mdard Achievement 'rests in MA-thematics • 
.. 
One test was giv~:m while background music was being plA-yed." The othe'r was 
'0 without music. 
Read the questions below and check your answers thoughtfully. 
Your answers here have no beaiing on your scores. 
I. Which test did you prefer? 
0 test with music 
0 test vii thout music 
[:J no preference 
Il. ~hich test seemed easior? 
c:J test without music 
r=J test with music 
c:J Both of equal difficulty 
., . 
I ; 
III. How did the music affect your thinking? 
[:] Helped me to think 
c:]Hinder8d my thinking 
D Made no noticeable difference 
IV. When studying at home huw do you study? 
t:J Sometimes with mus~c 
0 Never with music 
0 Alwnys with music 
v. If you had a choice in school between having or not having music 
pl~yed while taking tests, what would you prefer? 
0 To take t0sts without music, alwAys 
D To take t.;sts with music, alwr..ys 
[:] Tu take tests sometimes with, and sometimes without, music. 
OVER --
60 
VI¥ Do you pl~ a musical instrument or take part in any voluntary 
music groups? 
C1 yes 
qno 
VII. Which of the following musical instruments do you listen to in 
· your home? 
/ 
t::::J television 
Pradio 
c;Jpiano 
0 phonograph 
L:j other musical instruments 
VIII. In the space below v~ite any opinions or impressions you had while 
taking the test with music. 
0 
